) N . [

Sanitized opAppoved for Release 2011/09/14 : CIA-RDP80-00809A000700150373-0

- STAT
| FOR OFFEIAL USE OMLY g cfassrr oo

. CLASSIFICATION  HESTRITTED  SICURITY-INFORFIFT™™]
¢ AR NPT TG
CENTRAL INIcLLIGENCE AGENCY REPORT

INFORMATION FROM
FOREIGN DOCUMENTS OR RADIO BROADCASTS CD NO.

COUNTRY  ys3

DATE OF

INFORMATION 1952
SUBJECT Setentific - Metals, conservavion, subsiitute
How metals
DATE DIST, Dec 1953
FUBLISHED Monthly periodical /4
WHERE .
PUBLISHED  Moscow \ NO. OF PAGES 5
DATE
PUBLISHED Aug 1952 ‘
SUPPLEMENT TO |
LANGUAGE  Ruesian REPORT NO.

A1 DOCultnT CONTATLS InhOMMLT0an 210 0CT Mo oL NETIOVAL COPener
OF THL UNITED STATES. witutw TwgurininG & irig 19, stETices 18|

48D The, OF mt U3, £EML. as suresED.

13 Taserssios o apve- TS 15 UNEVALUATED INFORMATION
LATIOu OF 175 conTEnTs o om MECLIPT Ry an LNBUTHIRIZED PEAICH 13
LLEDIN TR v iy Fur ll!l':ﬂ CTISN CF Twi s fTAw 17 LLALINIRIT)

SOURCE Z2 Ekonomiyw Materizlov. No !, pp 37-13

PROBLEMS OF SUBSTITUTION FOR WONFERROUS METALS AND ALLOY STEELS i

Y. Burikov

[50mnf:n'.. The 3tate Committes o the Council of Ministers Ussl
ou dupplying the Naticnal Econor, with Englneering Materials initi-
ated = aew monthly publization Zi Ubonomiv: Miverinlov {For the
Conservation of Materials), which 15 designatied for wide dissenti-
nation of sdvanced experience in the field s asted by 1ts title,

~iele in tesue WNo 1,

The Soviet government pays considerable attention Lo regulating the con- !
sumption of valuable materialz and to replacing tress: materials with less
scarce and less expensive substitute:. Resulte of this activity are very i
noticeable. Fields of application for the most rurtant nonferrous metals
and alloyz. and for some grades of alloy strels, wara reviged, eliminating to
a considerabls extent extessive consumpticon of these materinls,

A numher of
nev alloye and steel subslitutes vere developed and are now used ip production.

Thug, the tinming process was replaced without 1mpalring the quality of !
products by coating with sclders, lead, or zine Application of high-tin '
babbitt vog reduced. A number of produstions use 2 substitute for lead.

Measures have been taken for replaciug moivbdenum with other elements in a
number of tool steels

Side by side with certain progress, however, some branches cf industry are
lagzing in the colution of numercus problems connected with the use of substi-
tutes, and still use nonferrous metsls and high-zllov steels in numercus cases i
where there is no necessity for their ccnsucpiion,
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For example, the Ministry of Ferrous Metallurgy consumes a large guantity
of lead for wire patenting, whereas good results from patenting wire in salts
have been obtained at a number of plants, especially at the "Krasnaya Etna"
plant of the Ministry of the Automobile and Tractor Industry.

The Ministry of Transport Machine Building for a iong time has been conduct-
ing experiments on substitutes for molybdenum steels in the production of tractors
and other mchines, but has obtained no definite results as yet.

The Ministry of the Automobile and Tractor Industry and the Ministry of the
Chemical Industry delayed research and tests in the field of nonmetallic
materials for leveling the welded Joints on automobile bodies; lead-tin sclders
are now used for this purpose. The Academy of Sciences : does not contribute
sufficiently to this work.

These and similar facts show that work on the development and application
of substitutes is not yet in a proper place in the activity of ministries and
scientific-research institutes. Such work is frequently conducted by industriel
enterprises without proper technical supervision and without any control by
corresponding ministries.

The present use of substitutes for nonferrous metals and alloy steels is
far from exhaustive. Further work must be carried out to develop and apply
nev substitutes as well as to expand the use of the moterials already developed
and tested in production. ’

Substitutes for tin bronzes, babbitt, and lead ere of great significance
3 for the national economy. These metals may be replacad with antifriction cast
R irons, wood plastics, grephitized steel, tinless bronzes, chemically stable
nonmetallic materials, etc. .

Antifriction cast irons of Ts-1 end Ts-2 grades, cupola-made titanium-
copper cast iron of grade B, and antifriction malleable iron show high physicome-
chanical and good antifriction properties. Bearings made of these cast irons
showed good results under various loads and at different operating speeds in a
variety of machines and mechanisns.

Despite all this, the utilization of antifri:tion cast irons is still
inadequate. Individual ministries use from tens of tons to several hundreds of
tons per year. This inadequate use is caused malnly by 2 lack of proper organ-
ization and planning in the production azd distribution of metals.

RS Certain branches of the machine-building industry have arranged production
of antifriction cast irons only for their own needs. In such cases, ministries
not involved in the machine-building activity can not obtain them at all. 1In
order to reduce the consumption of bronze, the manufacture and utilization of

- antifriction cast irons must be sharply increased. :

i Substantial development nust be expected socn in the manufacture of laminated :
i wood plastics, which are plates consisting of thin sheets of rotary-cut bireh
B wood impregnated with resol resins and glued topether. These plastics are ¢
designated for making bearing liners and for use as constructionel and insulating

material instead of babbitt, bronze, and other materials.

Wood plastics possess fairly high physicomechanical and antifrictional . !
properties and have found application in numerous industrial branches. Thus,
the metallurgical industry uses wood-plastic bearings in rolling, drawing, and
broaching mills; roller beds; crushers; conveyers; and other machines. In the
e Ministry of Electric Power Stations, wood-plastic bearings are used in hydraulic
. turbines, water pumps, traveling wvheels of flat gates, and other mechanisms.
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ion of wood-plastic materials in place of bronze and babbitt
oader, but machine-building and other ministries do not pay

to this matter. In some ministries the estimated requirements
for wood plastics r than the actual consumption of these
materials in 1951, Meanwhile, the productive capacity of the Ministry of the
Paper and Wood-Processing Industry in the field of wood plastics 1s considerably
higher than requirements.

The utilizat
could be much by
broper attention

Another wood Product which may be used as material for bearing liners is
Plasticized wood made by pressing out finely cut wood crumbs impregnated with
synthetic resol resins

- This material hag the advantage of eliminating waste
in the process of Pressing,

vhereas at least half of the material is wasted in
manufacturing articles from laminated wood Plastics. In spite of this ; the
Production of rarts from plasticized wood is not yet well established,

Wider application of zinc alloys and alumi
bronzes and, to some e

considerably.

num bronzes instead of high-tin
xtent, babbitt, would conserve tin, copper, and lead

The zinc alloy of the TsAMLO-5 type 1s fully established as an antifriction
material in bearings et a work intensity up to 100 keg-m/sq cm sec » Permitting a
mean bearing pressure up to 200

kg/sq cm and a rubbing velocity under small
loads of over 5 m/sec.

Aluninum bronzes of BrZh9-U and BrAZhN1O-
for high-tin antifriction bronzes in manufact
numerous machines,

3-1.5 grades are good substitues
uring the heavy-duty parts of :

Aluminum bronzes s despite their very high qualities, do not Yyet occupy a
Proper place in machine building, owing minly to inadequate supply of them by ;
the nonferrous metallurgical industry. Their manufacture at m'ch’ine—.building ; !
plants 1s difficult because of certain particular conditions to be observed in
the process of melting and pouring.

Graphitic steels,
antifriction cast irons
bronzes.

in regard to their antifrictional properties, surpass

¥ work under high bearing
up to 3 m/sec.

Graphitic steels represent one of the best materials for cold drawing dies _
for sheet metal, and for trimming and punching dies. A stamping die made of ]
graphitic steel upon testing at 2IS (Automobile Plant imeni Stelin) showed :

considerably higher endurance than similar dies mde of carbon U10A steel and
high-chromium-molybdenum steel of Xh12M grade.

Despite the valuable properties of graphitic steels, they are used insuf-
ficiently in the Soviat machine-building industry.

In oddition to the basic substitutes for lead-tin babb
friction bronzes mentioned above » there is a long 1ist of other ferrcus alloys
which provide,to & certeain extent, for the conservation of tin, lead, and
copper. These alloys include secondary tin bronzes, menganese bronzes ; copper-

itts and tin anti-

zine alloys, silicon, and other brasses.

An important place in the national econo:

my must be assigned to new nonferrous
alloys, such as babbitt of B-2 grade y

for bearings with & thin lining.
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A measure for saving lead and tin in automobile and tractor building is the
use of three-layer liners made by casting or pressing & lead-bronze layer on a
steel backing and subsequently coating the bronze surface with babbitt or tin to
& thickness of 0.1 - 0.025 nom, -

Another still more effective measure for conservation of nonferrous alloys
in production of automobile and tractor engines is suggested by using thin.walled
bimetal bearing liners mede of a bonded steel-aluminum alloy strip.

Measures for the couservation.ef lead; used in the chomjmal and other
industries as a chemically stable material, are of great significance. These
measures, first of all, include the development of production and application
of such industrially well-established nonmetallic materials as faolite, "vini-
Plast” and "asbovinil." These materfals are highly stable in various acids and
Tay be used not only for lining the walis of chemical equipment but also in the
fabrication of pipes, fittings, valves, pumps, cocks, etc.

) Further expansion in the use of cables without a lead covering, and conserva- i
tion of lead in paint manufacture , demand 4&n increase in production of polyvinyl-
chloride masticated rubbes and vinyl-perchloride enamels and lacquers. .

Polyisobutylene and polyethylene are effective substitutes for lead, when
it is used in active media. Polyisobutylene shows good chemicel stability
against the majority of acids and alkalies at temperatures up to 100° C, does
not age, and is capable of fusing in a stream of hot air. Polyethylene possesses
high dielectric and good physicomechanical properties, and high resistance to
the action of acids and alkalies. In addition, it is resistant to aging and
withstands temperatures up to 50°. i

Graphitic materials and pyrophyllite should be widely used as substitutes
for lead. The graphitic materials have high thermal conductivity and chemical
stability.

A newv graphitic material, known under the name "antegmit," has been developed
recently in the Soviet Union. It is prepared by pressing graphite powder with
phenol-formaldehyde resin. This process is considerably simpler than obteining
graphitic materials by impregnating graphite with resins.

Antegmit shows good heat conductivity and great mechanical strength. Im-
preguatad graphite has a somewhat higher heat conductivity and is thermally steble
at temperatures up to 350° C. Both materials may find wide application as lead
substitutes in heat-exchange equipment, in the production of sulfuric and: hydro-
chloric acids, in the fabrication of pipes, fittings, and pumps, and for lining
various chemical equipment.

Increased production of graphitic materials is extremely important for the

. release of a large amount of lead, which has heretofore been essential in heat-

e exchange equipment for the chemical and cellulose-paper industries, and in non-
: ferrous metallurgy.

Another new material, pyrophyllite, is & mineral with abundant deposits in
the USSR. Pyrophyllite products are absolutely acidproof and their compression f
C strength is 5,000 kg/sq cm, i.e., 20 times the strength of ordinary acld-resistant
FERs ceramic products. In addition, they are gasproof, stable against slkalies, and
0 : only slightly hygroscopic; they show high wear resistance and withstand sharp
- . changes in temperature. Pipes made of pyrophyllite will withstand a pressure _of
o over 15 atm.
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Pyrophyllite Products, such as acidproof bricks, lining plates, pipes and
Pipe connections, and cocks, will find wide application as substitutes for leed
and other nonferrous metals » 8lloy steels, and DPorcelain products in various
industrial branches,

Taking into consideration the high operating rroperties of Pyrophyllite products,
the E-imPlicity of their fabrication, and the unlimited source of raw materials,
exploitation of Pyrophyllite deposits nust be developed on a large scale.

Conservation in the use of alloy steels and alloying elements is a task of :
great ec.nomic significance. This article touches only certain aspects of the i
Problem. ‘

Considerable conservation of steels alloyed with molybdennm ang nickel may
be achieved by replacing thewm in the fabrication of gears, piston pins, and other
parts, especially in autonobile and tractor production.

Case hardening of gear teeth, using high—frequency induction heating, permits
the replacemant of certain expensive steels with carbon, manganese, or as a last
resort, chromium steels, which have in all ¢ases 2n increased concentration of
carbon, from 0.45 to 0.55%.

A great opportunity to conserve lies in the production, development, and ;
utilization of elad Steel. Chrome-nickel and chrome-nickel-molybdenum stainless ;
steels, used in chemical machine building and in the production of equipment for
the food and the meat and milk industries » &re expensive and manufactured on a P
limited basis. The Kuznetsk Metallurgical Corbine developed & method for cladding
carbon or lov-alloy steel with a thin layer of stainless steel. The new technique
saves from 750 to 835 kg of stainless steel per ton of final product, The pro-
duction of clag steel must be increased by all means.

In a number of construction steels, molybdenum and nickel may be replaced

by titanium, vanadium, and boron, The latter is of particular interest, since ;

- 1ts addition to a steel in the amount of a few thousandths of one percent is i
equivalent to g 2-3 percent sumary addition of nickel, chromium, and molybdenwn. i

Niobilum is of great interest as an alloying element in the production of
heat-resistant steels apd alloys. Niobium ores avallable in the USSR contain
also tantalum, rare-earth elerents of the #irconium group, and titanium dioxide.
Conmplex brocessing of these ores to obtain niobium and the other elements would
contribute to an expansion of the resources of alleying elements. :

Titanium must be used net only as an alloying element in steels but also as
a construction material, since titanium a) loys with chromium, aluminum, and other
metals have the ultimate strength of alloy steels (100-140 kg/sq mm) and are
considerably 1ighter than steel.

The utilization of titanium and {ts alloys as construction materials requires
the production of spongy or powder titanium. The technique of this produntion has
o been developed end tested under laboratcry conditions. Upon the development of
D proper productive capacities on the raw material base existing in the Soviet Union,

’ titanium will bve evailable for wide epplication in special machine building and
in acid-resistant chemieal equipment. This will provide not only for reducing
the weight of machines but also for releasing a considerable quantity of molybdenunm
and nickel. :
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